of these three saponins, which are the major constituents of 'caincin', as 3β-[(β-D-glucuronopyranosyl)oxy]-oleana-12,15-dien-28-oic acid (2), 3β-[(β-D-glucuronopyranosyl)oxy]-oleana-12,15-dien-28-oic acid 6´-ethyl ester (3) and 3β-[(β-Dglucuronopyranosyl)oxy]-23-hydroxyoleana-12,15-dien-28-oic acid 6´-ethyl ester (4), respectively.
The 13 C NMR spectrum of saponin 1 (Table 1) showed 36 signals for 36 carbons in the molecule. The DEPT spectra divulged the presence of 7 CH 3 , 8 CH 2 , 12 CH and 9 quaternary carbons in saponin 1. There are 7 singlets, each of 3H, between δ H 0.70 and 1.34 in the 1 H NMR spectrum supporting the presence of 7 CH 3 groups. Of the 36 carbons, the chemical shifts of 28 are very close to those of caincetin (1) [3] . Two other signals, one at δ C 78.2 for C-3 and the other at δ C 28.1 for C-2 in the spectrum of caincetin had shifted; the former considerably downfield to δ C 89.0, a shift typical of sugar substitution at C-3-OH in an oleanane or ursane and the latter to δ C 26.6 resulting from the consequent upfield shift of the β carbon (C-2). In addition, the 13 C NMR spectrum shows six signals, four of which appear between 73 and 78 ppm, the region typical of carbinol carbons of a sugar unit, a signal at δ C 107.3 characteristic of an anomeric carbon and a signal at δ C 172.9 attributed to a COOH group, thus accounting for all the carbons in the molecule. The chemical shifts of these 6 carbons are compatible with the structure of a glucuronic acid moiety substituted at C-3-OH in saponin 1, which corresponds to a molecular formula, C 36 H 54 O 9 (MW 630).
NPC Natural Product Communications
The FABMS of saponin 1 gave two significant peaks at m/z 653 (M+Na) + and 437, among others. This confirms the molecular weight of saponin 1 as 630 (653-23) amu, compatible with the suggested molecular formula. The peak at m/z 437 arises from the loss of a glucuronic acid residue, C 6 H 9 O 7 (193 amu), from the molecular ion. Subsequent acid hydrolysis of saponin 1 gave a compound identical (mp, 13 C NMR) to caincetin (1) or 3β-hydroxyolean-12,15-dien-28-oic acid [3] . Thus, saponin 1 is 3β-[(β- On the basis of this unambiguous assignment of the chemical shifts of saponin 1, the shifts of two signals in caincetin [3] have been reassigned, as indicated in Table 1 . The 13 C NMR spectrum of saponin 2 gave 38 signals for 38 carbons in the molecule. The presence of 8 CH 3 , 9 CH 2 , 12 CH and 9 quaternary carbons could be ascertained from the DEPT spectra. Table 1 shows that 35 of the chemical shifts of the carbons of saponin 2 are practically identical to those of saponin 1. Therefore, saponin 2 also appears to be a C-3-glycoside of caincetin. Of the remaining three signals in the 13 C NMR spectrum of saponin 2, a CO signal appears at δ C 170; ~3.00 ppm upfield from the corresponding peak at δ C 172.9 in saponin 1, and two additional signals at δ C 60.9 and 13.9. These signals can be accommodated in a COOCH 2 CH 3 moiety in saponin 2 in place of the COOH (C-6´) in saponin 1. The FABMS of saponin 3 gave a [M + Na] + peak at m/z 697 indicating the molecular weight to be 674 (697-23) amu. The MS also showed among others, a significant peak at m/z 451.
The
13 C NMR spectrum of saponin 3 (Table 1 ) showed 38 signals for 38 carbons in the molecule, the same as saponin 2. However, the DEPT spectra showed 9 quaternary, 12 CH, 10 CH 2 and 7 CH 3 carbons. Thus, saponin 3 contains one less CH 3 group and one more CH 2 group than saponin 2. The 13 C NMR spectrum of saponin 3 is very similar to that of saponin 2 (Table 1) with the following exeptions: The spectrum of saponin 3 shows signals for only 7 CH 3 groups of which the one at δ C ~ 28.0, present in saponins 1 and 2, which is characteristic of C-23-CH 3 , is absent. Instead, the spectrum of saponin 3 shows one more CH 2 signal at δ C 67.5 in addition to the one at δ C 60.0 attributed to the CH 2 of the ethyl ester group of the glucuronic acid moiety, as in saponin 2. The relative downfield shift of the CH 2 group at δ C 67.5 is characteristic [4] of the C-23-CH 2 OH group in oleananes and ursanes. All these suggest that C-23 in saponin 3 is CH 2 OH in place of the CH 3 group present in saponins 1 (2), 2 (3) and caincetin (1) (4) . In view of the fact that the isolation process of 'caincin' involved treatment of the Ca-salt of the crude saponin mixture with EtOH and oxalic acid, the possibility of saponins 2 (3) and 3 (4) being artifacts cannot be ruled out even though the C-28-COOH group remained free in all the compounds isolated.
Thus, the total saponin fraction of the root bark of the plant was extracted and a TLC comparison was made with 'caincin' on silica gel plates. Compounds 3 and 4 present in 'caincin' were absent in the total saponin fraction of C. alba, confirming that these two compounds are indeed artifacts.
Experimental
The NMR spectra were run on a Bruker AMX 300 spectrometer with 1 H spectra at 300 MHz and 13 C spectra at 75 MHz. Pyridine-d 5 was used as solvent for all the NMR experiments. TLC was performed on silica gel (Merck) plates using CHCl 3 The dried ethanolic extract of the powdered root-bark of C. alba was treated with water and the solution filtered. The filtrate was then treated with lime water and the mixture was left standing. The copious white precipitate formed this way was collected by filtration and suspended in ethanol. It was then treated with a hot ethanolic solution of oxalic acid and left standing. The copious white precipitate of 'caincin' (1.5 g) was collected by filtration [2, 3] .
Upon TLC on a silica gel plate, 'caincin' showed several spots indicating that it was not homogeneous. Thus, 'caincin' (0.14 g) was subjected to circular chromatographic separation. The solvent system was predetermined by trial runs on silica gel TLC plates. Three major fractions were collected containing three major constituents with minor impurities. The first two fractions were further purified by repeated precipitation from MeOH-CHCl 3 to furnish saponin 1 and saponin 2, both as colorless amorphous solids. The most polar eluate was further purified by another run on the Chromatotron with the same sequence of solvent mixtures to furnish a colorless, homogeneous material, saponin 3, which also did not afford crystals.
The water solution of the ethanolic extract (vide infra) was extracted with n-BuOH and the organic extract was evaporated under reduced pressure to furnish the total saponin fraction. Saponin 1 (2) Colorless amorphous microcrystals (0.026 g). 1 
